Purinergic agonist induction of metallothionein.
Metallothionein (MT) protein is readily induced in vivo in rat liver by adenosine and adenosine agonists (2-chloroadenosine, 5-(N-ethyl) carboxamido adenosine, and 5-chloro-5-deoxyadenosine). These presumably operate via AMP/adenosine receptors of the P1 (A2) type, which use the cAMP pathway. ATP was ineffective as an inducer for MT. 2-Chloroadenosine was the most effective inducer (7.27-fold at 11 hr). This induction was blockable by the adenosine antagonists, caffeine and theophylline. MT protein induction by 2-chloroadenosine in primary cultured rat hepatocytes was modest (1.55-fold), but this was also blocked by theophylline. MT mRNA induction was assessed using dot blot and Northern gel assays. Large inductions by 2-chloroadenosine (5.1- to 41-fold) were seen, and these were detectable as early as 2 hr in vivo. Two rat hepatoma cell lines (EC3 and 2M) were studied in vitro. Modest inductions of MT mRNA were seen: 2.10-fold for EC3 and 4.12-fold for 2M. Our studies implicate the potential role of the purinergic system in the modulation of transcription of MT genes in rat liver. The sources of adenosine in vivo that might cause induction of MT mRNA and protein are not well defined, but adenosine may be important as a signal in stress response situations involving tissue damage, such as ischemia, hypoxia, and hemorrhagic shock.